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ABSTRACT: 

PURPOSE: To obtain an inexpensive spectroscope which has an arbitrarily set 
separation rate and is not dependent upon the wavelength, by separating an 
incident beam into its components after transmitting it through a convex lens. 

CONSTITUTION: When approximately parallel laser beams are transmitted 
through a convex lens 5 as an incident beam 1, a part of this transmitted beam 
is incident on a triangular prism in the position including the ridge of this 
prism 2. This incident beam is divided into two by the ridge of the triangular 
prism 2, and individual beams are diffracted by the angle of the prism when 
made incident on the triangular prism 2 and become spectral beams 3 going in 
crossing directions in the prism, and focuses 6 of individual spectral beams 3 
are obtained. An arbitrary separation rate is obtained because the method to 
mechanically divide the beam section is adopted, and the light is mechanically 
separated into components independently of the wavelength, and the triangular 
prism is inexpensive because it has a simple shape. 

COPYRIGHT: (C)1988,JPO&Japio 



3/31/05, EAST Version: 2.0.1.4 



®B*ll*#i*/T(JP) Q ft tt H & M 

o^BB4*l^^« (A) 0S63-22O217 

©Int. CI/ ia?IJI2^ ffrtSBlM @^§fl 03*063^(1988) 9/1130 

G 02 B 27/10 8507— 2 H 

©ft &B62- 54350 

@m R PS62(1987)3^1O0 

@f§ BJ « ill § A * m^fl5p a pJliaka D pJII6T@7§35^ V-Hfctettrt - 

©ffiPA v - tt * * a m^fPiPpJiiiakffiJiieTgysss^ 

®ft 3 A ± B B 



djj KB 8 

2 . « win* ©an 

AM t- - a £Dil|<f #ftci63fcffl ©Q u v XlkV 
Sth--i.^ffiilK:AW'f*«k'5fc:HB*4i. ISJ 82 

h ft r »; tt*o«#A»^- a fit 

EK*$A^AMfc*-i*A<af®£AS***^£ 

nu ie = ft y »j x a tt * cd a cd # ft a a w t- - 

i. © * tt * ft O H ^ W L -T S B * ft C » Ift nl SIE 

t- * fj x sj te h ft r 'J x i. t m a a u v x 1 © m 
c m * ± © hi ffl # ) 



(&9!©Bg) 
Aat^-J*£Cii':'XKi3iB£-£rt:&x H ft ? 

* . M^tf^-1f*tt. 7 7 v h /< v >T - I 
C t P fc$?Ma a u©*ffltttf Aol©&G¥ffi# 

4 . 

/x - 7 • $7-#*Ttt«4El£S*HD*>*"A 
gt t- - i> 1 tt - 7 • $7-2 0 c J; o T # * fc* 



3/31 /OS, EAST Version: 2.0.1.4 



-i* (iSiSt--A> 2 1 ± (RMf- 
1* ) 2 2i"C#IH*n4 ( L *: T > C © # 
its ( 1 ) #fc*A< 3 v - 2 0 ©3iS$K -**t 
fc£ -5 fcfctt &0#)fcAM3**itf V*. (2) 2ffl 

(iSiB*£fiaf3fcrt<&*fc») . (3) 
S 7 - 2 0 0 £ ® 3 - r * y © &{fc K <fc T # 
± n ■* fcWIHjft****. 

nfi&*#*Ttt£ 5 DK^riii*) . a« 

b'- L 1 tt«6*fli u y X 2 3C«fc^T#3tf- 

u y X»S«C*«iRa<<6 $ . »«*<B^. (2 
) 2 tt©fl u y XtSox. I£#**fc«>£:i x h 
a< s v> s ( 3 ) « s sb * ^ te * tc >v n & t- - a k 

t**ffl§?**. (4) Q u y XOte^ffiffliflfi^ 



?*RaH363-220217(2) 
(PpIH jS * M * t * * o ¥ a ) 

*»w«c«*#*aKtt. am*- AtDiSf? * 

fftE Q i/ y X i* A« t" - 1 !s]tt± tc * ^ t A 
»b--Ad<ffiB£AM**«fc*K«B**i* B5M 

BK& *> 7&^A3*t*- A3*f*«fc ? C 

mBHftrvxAtt-toa<D*m&tfA»^- 

. iWBHftr »J XiKfcfffl&dl u y X©ffifB 

A»f-i. l©i8fr3rfaK&#ffl©ftU'yX5&. 
tf#*ffl©H« rv XJU 2 *<BE<**lT<r**. H 



S»rv Xi* 2 <fci!S u y X 5 t OffiHC^MffiJ^J 

¥<t <c i5 U - 'tf' b' - J> £ X M b' - x> I i LTfl 
uyX5£iSia£**. C 0 iS IB L £ b' - Art: * 

0-gBrt<Hft:r »/ xi. 2 ©«*£*/<* 3 fcffiET 
©Ofc- - a ttHft 7VXA 2 rtc AM* *Mr> r 

■ixi.oftsci^TlfjTL, r'jx^rt-csj 

f-A 3 ©ft* e AMS&fi*. c ojftjS 6 oPdIK 
A ttfi u y X 5 i£ft 7*'] X A 2 £ ©£$ C tc d; 
-tXikfeZ tl* . £ fc . # ft b* - i* 3 © # )fc $ 

Hftrvxi>2**EP4o35ri9i«:»f»$-ttT, h 

»r'/Xi.2^A«1'4t , -Ai£Pj7 , VXi.2 



OK©t8QBTlJ3Si*jag?£*« 
»lBIC*i>T, #ftb'- A 3 ©ft/* 6 ffiPSA 

* /]> S < L^^tt^fiCtt/fluyXS £ = ft r l J 

xi. 2 © e» c * a k * t- a 9 k e a d k * 
MtKia.-Cs » 2 bo ma 6 mm b 

(B<A)£{#*Cct 
8E©W*8UElco^T8i91**. 

ft/c#ft5£B*&*ii**i. **b--i* 3 ©jfcfi 

B-f *. ^*k--i.3ttj£7r ON'"8Ti}^>n 

* . * 7 r 4 - 8 © Mffl © # ft » 9 ft K i, 

y x 5 ' t spi y v x j* 3 ' <h />> * m a * n fc # 

#JSBa<ffl*ii**u ft 7 t < /<- 8 *aj/c f- 
i I ' ttw©#ftSE£«fcoT#*fc--2>3 ' £ 

* si £ ft . fin x gp n a p i ociw**c:£a<T§*. 

jjD X ffl © U - IT dH^YACU-f) « HJ >fl 3t 



3/31 /OS, EAST Version: 2.0.1.4 



VA 72 \t U ^ fc 86 v H e - N e U - V CD *J tfl 3t U 

( % 91 to 3lf Jft 3 
*offlft^f» 6 ti* : (I) f- ABf1Bt> * 
£*u »H8*<?Jil&?fc*. <2) 

$-6 (tkAlk#tt«<«^) . (3) 3t¥W3-f 
-( y^o*fttt#fl**:B8U«^. ( 4 ) = P\ 

7* 'J X A U f£ $ fit ft T /X ^ fc » . - X * /l/ 

- cd % « ^ < . ® fli * r h *o v /'jxaoik 

t' - i* * y ^ - * &;bH* /M£ f - U fZ b frtl& 
fig -C * -5 . ( 5 ) H. ft 7* 'J X A ti ill W JB IX (0 



mm 

ft i a ± a » 



»BBOBG3-220217(3) 

/c 3c < T # £ . ( 6 ) » * « © j» Jft Pnl H * JC <fc 
HUci^tM. (7) i/-'/ AnittHca 

»lH&tfazBI«:*56?BcoKii6W*«t"<a!E 

« *? a © u: jb ^ /c » * & & ^ t , 



1 AWt'-i* 

2 =ft r 'j 

3 * 7' - J* 

4 r 'j Xi. 

5 Cj u > X 

6 jft 

c s d d uyxifPiri X U kQ> 



3/31/05, EAST Version: 2.0.1.4 



?!Bnn3l>3-220217 (4) 




3/31/05, EAST Version: 2.0.1.4 



mm 63-220217 (5) 




3/31/05, EAST Version: 2.0.1.4 



PTO 05-3107 



Japan Kokai 
63-220217 



SPECTROSCOPIC DEVICE 



(Bunko So chi) 



Norio KAWATANI 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D. C. April 2005 



Translated by: Schreiber Translations, Inc. 



Country 
Document No. 
Document Type 
Language 
Inventor (s) 
Applicant 
IPC 

Date of Filing 
Publication Date 
Foreign Language Title 
English Title 



Japan 

63-220217 

Kokai 

Japanese 

Norio KAWATANI 

SONY CORP. 

G 02 B 27/10 

March 10, 1987 

September 13, 1988 

Bunko Sochi 

SPECTROSCOPIC DEVICE 



1 



/I 1 

SPECIFICATION 

I. Title of the Invention 
SPECTROACOPIC DEVICE 

II. Claims 

1. A spectroscopic device, which is so constituted that 
a convex lens for convergence and a triangular prism for 
light splitting are arranged in order in the traveling direction 
of an incident beam, 

said convex lens is so arranged that the incident beam 
perpendicularly enters on the same axis as incident beam, and 
said triangular prism is so arranged that its ridge is in a 
position of dividing the incident beam and the incident beam 
perpendicularly enters, and said triangular prism is movable in 
a direction perpendicular to both direction of its ridge and 
optical axis direction of said incident beam, and the distance 
between said triangular prism and said convex lens is 
adjustable . 



1 Numbers in the margin indicate pagination in the foreign text. 



III. Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to a spectroscopic device. 
[Outline of the Invention] 

The present invention enables to obtain an inexpensive device 
that has an arbitrarily set light splitting rate and is 
independent of wavelength because it is so constituted that an 
incident beam is allowed to transmit a convex lens and then 
split by a triangular prism in a spectroscopic device. 

[Prior Art and Problems to Be Solved by the Invention] 

A light, such as a laser light, has been used as an energy 
for soldering fusion in the solder processing of such electronic 
components as flat package IC. In such a laser processing, the 
laser light sometimes is split into two lights. 

As methods for splitting a laser light into two, for 
example, a half mirror mode and a pasting lens mode are given. 

In the half mirror mode, an incident beam 1 is split into a 
spectral beam (transmission beam) 21 and a spectral beam /2 
(reflection beam) 22 by a mirror 20 as shown in Fig. 4. 
Accordingly, this mode has such problems that (1) an arbitrary 
light split-ting is not obtained because the light splitting 
rate is decided by the transmissivity of said mirror 20, (2) a 
beam having two or more wavelengths cannot be split by same 



splitting rate (because it has a transmission beam and a 
reflection beam), and (3) the light splitting rate changes due 
to aging of surface coating of said mirror 20. 

On the other hand, in the pasting mode, an incident beam 1 
is split into spectral beams 24, 25 by a pasting convex lens 23 
as shown in Fig. 5. This mode has such problems that (1) the 
efficiency is bad because a light absorption exists in the 
bonding part, (2) the cost is high because two convex lenses are 
processed and bonded, (3) it is not suitable for a small 
diameter beam because a bonding part exists, and (4) the 
distance between spectral focuses is fixed by the focal length 
and past-ing position of convex lenses. 

The purpose of present invention is to provide a 
spectroscopic device that solves aforesaid problems. 

[Means for Solving the Problems] The spectroscopic device 
relating to the present invention is so constituted that 

a convex lens for convergence and a triangular prism for 
light splitting are arranged in order in the traveling direction 
of an incident beam, 

said convex lens is so arranged that the incident beam 
perpendicularly enters on the same axis as incident beam, and 
said triangular prism is so arranged that its ridge is in a 
position of splitting the incident beam and the incident beam 
perpendicularly enters, and 



said triangular prism is movable .in a direction 
perpendicular to both direction of its ridge and optical axis 
direction of said incident beam, and the distance between said 
triangular prism and said convex lens is adjustable. 

[Actual Example] 

An actual example of the present invention is illustrated 
based on drawings below. 

As shown in Fig. 1, a convex lens 5 for converging and a 
triangular prism 2 for light splitting are arranged in the 
traveling direction of an incident beam 1 in a spectroscopic 
device of present invention. The triangular prism 2 is movable 
in a direction of arrow 4, and a distance C between the 
triangular prism 2 and the convex lens 5 is adjustable. 

According to the spectroscopic device of this actual 
example, a spectral beam with adjusted light splitting rate and 
focus spacing can be obtained as follows. 

An approximately parallel laser beam emergent from a laser 
oscillator (non-illustrated) is allowed to transmit the convex 
lens 5 as laser beam L.This transmitted beam enters into the 
triangular prism 2 at such a position that a part of this 
transmitted beam includes a ridge of ^triangular prism 2. This 
incident beam 1 is split into two lights by the ridge of 
triangular prism 2, when each beam enters into the triangular 



prism 2, it refracts due to the angle of prism and becomes a 
spectral beam 3 traveling in a crossing direction in the prism, 
thus a focus of each spectral beam 3 is obtained. The spacing A 
of these focuses 6 is decided by a distance between the convex 
lens 5 and the triangular prism 2. Moreover, the light splitting 
rate of said spectral beam 3 is adjustable in a range of 0 - 
100% by moving the triangular prism 2 in a direction of arrow 4 
and changing the relative positional relation between the beam 
incident upon the triangular prism 2 and the triangular prism 2. 

In Fig. 1, when the spacing A of focuses 6 of spectral 
beams 3 is to be decreased, a spacing B (B < A) of focuses of 
Fig. 2 can be obtained by increasing the distance C between the 
convex lens 5 and the triangular prism 2 to a distance D as 
shown in Fig. 2. 

Next, an example of laser processing equipment using the 
spectroscopic device of Fig. 1 is illustrated in Fig. 3. 

The spectroscopic device constituted from the convex lens 5 
and the triangular prism 2 is incorporated into a spectrometer 7 
directly connected to a laser oscillator (non-illustrated) , the 
focuses of spectral beams 3 are so arranged that they exactly 
match with end faces of optical fibers 8. The spectral beams 3 
are guided by the optical fibers 8. Spectroscopic devices 
constituted from a convex lens 5' and a triangular prism 2' are 
incorporated into spectrometers 9 on the emergent side of 



optical fibers 8, beams 1' coming out of optical fibers 8 can be 
split into spectral beams 3' by these spectroscopic devices and 
illuminated on work pieces 10. A working laser (e. g., YAG /3 
laser) is not a visible light, therefore a visible laser such as 
He-Ne laser, etc. are also equally split as YAG laser when it is 
used as guide light on the same axis. 

If the laser processing equipment of Fig. 3 is used, it 
becomes possible to split a laser light with high accuracy and 
high efficiency and illuminate multiple places simultaneously. 

[Effects of the Invention] 

The following effects are obtained by the invented 
spectroscopic device constituted as described above: (1) An 
arbitrary light splitting rate is obtained and a fine adjustment 
is also possible because a method of mechanical splitting a beam 
cross-section is adopted. (2) A mechanical light splitting is 
enabled independently of wavelength, and a light containing two 
or more wavelengths can be split by the same splitting rate (no 
wave-length independence) . (3) The optical aging of coating does 
not affect the splitting rate. (4) The device has no. absorption 
of beam energy, high efficiency and is possible to correspond to 
a small diameter beam- if the beam center matches with the ridge 
of prism because the triangular prism is not a bonding 
structure. (5) The triangular prism can be inexpensive because 



it has a simple shape. . (6) The focal spacing after light 
splitting can be changed, (7) When the device is incorporated 
into a laser processing equipment, a beam is usually split 
immediately after the laser oscillator and guided by multiple 
optical fibers, but the light splitting in the emergent section 
of optical fibers is enabled and the number of optical fibers is 
decreased because the device has a simple structure, 

IV, Brief Description of the Drawings 

Fig. 1 and Fig. 2 are schematic diagrams showing an actual 
example of the present invention, Fig. 3 is a schematic diagram 
of a laser processing equipment using the spectroscopic device 
of present invention, Fig. 4 and Fig. 5 are schematic diagrams 
showing a conventional method for obtaining spectral beams. 

Moreover, symbols used in the drawings are 



1 JJJJJJJJ incident beam 

2 JJJJJJJJ triangular prism 

3 JJJJJJJJ spectral beam 

4 JJJJJJJJ moving direction of triangular prism 

5 JJJJJJJJ convex lens 

6 JJJJJJJJ focus 

C, D JJJJJJJJ distances between convex lens and triangular prism 
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1 JJJJJJJJ incident beam 

2 JJJJJJJJ triangular prism 

3 JJJJJJJJ spectral beam 

4 JJJJJJJJ moving direction of triangular prism 

5 JJJJJJJJ convex lens for convergence 

C JJJJJJJJ distance between convex lens and triangular prisms 



Actual Example 
Fig, 1 




D J J J J J J J J 



distance between convex lens and triangular prisms 



Actual Example 
Fig. 2 




Actual Example 
Fig. 3 
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Conventional light-dividing method 
Fig, 4 




Conventional light-dividing method 
Fig. 5 



